BLAST Quick Start

blast-help@ncbi.nlm.nih.gov
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Basic Local Alignment
Search Tool

Compare protein or nucleic acid sequences to
protein or nucleic acid databases
¢ in NCBI databases
¢ in local databases (standalone BLAST)
¢ to a single protein or nucleotide sequence

(BLAST 2 Sequences, or pairwise BLAST)
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Basic Local Alignment
Search Tool

e local alignments; isolated regions of

similarity

o fast and sensitive
¢ breaks the query sequence into “words”
« word matches to database sequences

are extended in both directions
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Seq 1

Seq 2

Seq 1

Seq 2

Global vs Local Alignment

| Global alignment

S~ ~ 7/

| Local alignment
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Global vs Local Alignment

Seql: WHEREISWALTERNOW (16aa)
Seq2: HEWASHEREBUTNOWISHERE (2laa)
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Global
Seql: 1 W—-HEREISWALTERNOW 16
W HERE
Seq2: 1 HEWASHEREBUTNOWISHERE 21
Local
Seql: 1 W-—-HERE 5 Seql: 1 W—-HERE 5
W HERE W HERE
Seqg2: 3 WASHERE 9 Seqg2: 15 WISHERE 21

How BLAST Works

1. Make lookup table of “words” for query

2. Scan database for hits

3. Extend alignment both directions
- Ungapped extensions of hits (initial HSPs)
- Gapped extensions (no traceback)

- Gapped extensions (traceback - alignment

details)
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Nucleotide Words

Make a lookup table based on the word size.

11-mer

ATGCTGCTAGTCGATGACGTAGCTA

ATGCTGCTAGT
TGCTGCTAGTC
GCTGCTAGTCG
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Protein Words

AIEKCYTGCTLAQEADDTA
AIE

IEK LEK, IDK, IQK, IER, IDR, etc

EKC
KCY
CYT

Neighborhood words

Lookup table, including neighborhood words, is

based on word size, score matrix, and threshold.
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Scoring Systems - Proteins (BLOSUM62)

Nucleotide: one exact match
ATGCTGCTAGTCGATGACGTAGCTA
& GCTGCTAGTCG =—>

Protein: two matches within 40 residues

AIEKCYTGCTLAQEADDTA
<GIDK=—> <— EAD—

z
o
=]
2
A IEK: keep LEK? | §
N-2 0 6 (threshold = 11) | &
D-2-2 1 6 a
c 0-3-3-3 9 e
@-1 1 0 0-3 5
E-1 0 0 2-4 2 IEK = 14
G 0-2 0-1-3-2-2 6
H-2 0 1-1-3 0 0-2 8 LEK = 12
1—1—3—3—3—1—3—3—4—3
L-1-2-3-4-1-2-3-4-3(2)4 m
K-1 2 0-1-3 1 1-2-1- —z
M-1-1-2-3-1 0-2-3-2 1 2-T 5
F-2-3-3-3-2-3-3-3-1 0 0-3 0 6
P-1-2-2-1-3-1-1-2-2-3-3-1-2-4 7
S 1-1 1 0-1 0 0 0-1-2-2 0-1-2-1 4
T 0-1 0-1-1-1-1-2-2-1-1-1-1-2-1 1 5
W-3-3-4-4-2-2-3-2-2-3-2-3-1 1-4-3-211
Y-2-2-2-3-2-1-2-3 2-1-1-2-1 3-3-2-2 2 7
vV 0-3-3-3-1-2-2-3-3 3 1-2 1-1-2-2 0-3-1 4
X 0-1-1-1-2-1-1-1-1-1-1-1-1-1-2 0 0-2-1-1-1
ARNDGCOQEGHTITLTE KMTEFTPSTTWZY V X
. . z
Word Hits & Extensions 8
2
E
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7
o
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@
3




BLASTP Summary

4example query words «
Query:  IETVYAAYLPKNTHPFLYLSLEISP

words Neighborhood

score threshold
TEH=11

Query 1 IETVYAAY LSLEISPQN 'LHEESI 47
+E YA YL K F+YLSL +SP+ +DVNVHP+K VHFL+++ I

Sbjct 287 LEET I VYLSL RIVHFLYDQET 333
I Drop-off score = I

Highest score - current score

-X X dropoff value for gapped alignment (in bits)
blastn 30, megablast 20, tblastx 0, all others 15
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BLASTP Summary z
o
@
-
2
/example query words ES
< H
Query:  IETVYAAY YLSLEISPQI HEESILEV... ]
HFL 18 ]
HEV 15 @
HFS 14
12
Nelgmrl;ood HWL 13
NFL 13 Neighborhood
score threshold
TEH=1
Query 1 IETVYAAY YLSLEISPQ! LHEESI 47
4E YA YL K F+YLSL +SP+ +DVNVHP+K VHFL+++ I
Sbjct 287 LEETYAK L IVHFLYDQET 333
High-scoring pair (HSP)
@ Gapped extension with trace back
Query 1 IETVYAAY YLSLEISPQ! LHEESI-LEV.. 50
+E YA YL K F+YLSL +SP+ +DVNVHP+K VHFL+++ I + +
sbjct 287 LEET L VYLSL RIVHFLYDQEIATST... 337
Final HSP
. 2
o
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Databases
Submit a search

Interpret the results
BLAST options
Format options

« Examples




BLAST Programs

S Whatis your goal?

blastn nucleotide X nucleotide
blastp protein X protein
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6 frame, translated nucleotide searches

blastx nucleotide X protein

tblastx nucleotide X nucleotide

tblastn protein X nucleotide
Word Size

Trade-off: sensitivity vs speed

Too fast for

More BLAST Programs

MegaBLAST Word Size

- batch nucleotide queries
- very similar sequences 28
Discontiguous MegaBLAST
- batch nucleotide queries 11 matches
- divergent sequences out of 18
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Templates for Discontiguous Words

W =11, t = 16, coding: 1101101101101101

W =11, t = 16, non-coding: 1110010110110111

W =12, t = 16, coding: 1111101101101101

W =12, t = 16, non-coding: 1110110110110111

W =11, t = 18, coding: 101101100101101101

W =11, t = 18, non-coding: 111010010110010111

W =12, t = 18, coding: 101101101101101101

W =12, t = 18, non-coding: 111010110010110111

W =11, t = 21, coding: 100101100101100101101
W =11, t = 21, non-coding: 111010010100010010111
W =12, t = 21, coding: 100101101101100101101
W =12, t = 21, non-coding: 111010010110010010111

W = word size; # matches in template
t = template length

Reference: Ma, B, Tromp, J, Li, M. PatternHunter: faster and more sensitive homology
search. Bioinformatics March, 2002; 18(3):440-5
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Search Basics

» Programs
« Databases
« Submit a search

Interpret the results
BLAST options
Format options

Examples
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Nucleotide BLAST Databases

nr (nt - chromosome

- Traditional GenBank Divisions - NC genomic records
- NM_ and XM_ RefSeqs . gss

refseq_rna - GSS division

- NM_, XM_, NR_ - pat

refseq_genomic - PAT Division

- NC_, NT_, NG_ - wgs
est - wgs entries from

- EST Division traditional divisions
htgs - pdb

- HTG division - Nucleotide sequences
dbsts from structures

- STS Division + env_nt

- environmental samples
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New Nucleotide Databases

2
= N ]
]
< NCBI nactsorde-nucieoriss BLLAST |
. q q Retrieve results
Nucleotide Protein Translations
for an RID
—
Search
Refseq_genomic +
refseq_rna
S prom:
L
®Human genomic plus transcript rew Two new Human and Mouse
Choose Mouse genomic plus transcript databases combine genomic plus
database - others (nr etc.): transcript alignments in a single report.
- . You can also choose from Others to use nr
Human genomic plus transcript &F e @i G i,
o (G DG
2
=5 - ;
> NCBI nustaotide-nusioorias BILAST !
. q q Retrieve results
Nucleotide Protein Translations
for an RID
—
T
Genomic plus Transcript s
Human genomic plus transcript
Search | Mouse genomic plus transcript
Other Databases
refseq_ma
refseq_genomic
Set | st o
subsequence | est_human
est_mouse
est_others.
gss
htgs t wes Two new Human and Mouse
Choose | pat databases combine genomic plus
database | pdb transcript alignments in a single report.
month You can also choose from Others to use nr
alu_repeats L or an existing database.
o (G DG
Protein BLAST Databases z
o
@
=
z
5
E)
o
q £
Protein i
3

e nr

traditional GenBank records nr £ nr

» refseq =NP_, XP_

+ swissprot
* pdb

* pat

e env_nr




BLAST Databases: Genome-specific

Genomes

+ Human, mouse, rat, chimp,
cow, pig. dog, sheep, cat

+ Chicken, puffer fish, zebrafish

Fly. honey bee, other insects

+ Microbes, environmental
samples

+ Plants, nematodes

+ Fungi, protozoa, other
eukaryotes

*

Genome-specific: Map Viewer z

[}

2

% NCBI NCBI Map Viewer 5
T R Genome Taxonomy Entraz BLAST Help. E
search |- Select Group or Organism - or | @

Switch to Graphical View

Click on the organism neme (o go to the genome View

B Vertebrates B Plants Search all plant maps
Mammals Aegilaps tauschii

Bos taurus (cow) Build 3.1 Aegilops urnbeliviata
Bos taurus (cow) Build 2.1 Alliurm cepa (onion)
Canis farmiliaris (dog) Arabidopsis thaliana (thale cress)
Felis catus (cat) Avena sativa (oat)
Harno sapiens (human) Build 36 Beta yulgaris (beet)
Hormo sapiens (human) Build 35 Brassica juncea (Indian mustard)
Macaca mulatta (rhesus macague) Brassica napus (ollseed rape)
Mus musculus (mouse) Build 36 Brassica nigra (black mustard)
Mus musculus (mouse) Build 35 Brassica oleracea
Ovis aries (sheep) Brassica rapa (field mustard)
Pan troglodytes (chimpanzee) Capsicurn annuum
Rattus norvegicus (rat) Eragrostis tef (tef)
Sus scrofa (pig) Glycine rmax (soybean)
Hordeurn vuigare (barley)
OfCEySHebrate Lotus Japoricus (1otus)
Danig rerig-(zeDrafishi. 45T Maihot esculenta (cagsava)

-
= BLAST p e

Home | Recent Results | Saved Strategies Help | v

»NCBI/ BLAST Hog

etween biological sequences. more.

BLASTH

X now available
e new release includes a

new engine for blastall
changes to statistical

Save your
searches

BLAS'

Choose a ) or list all genomic BLAST databases AP
o Human o Oryza sativa © Gallus gallus 2005-12:06 115500
o Mouse o Bos taurus o Pan trogiodytes iastaans S
° Rat © Danio rerio © Escherichia coll BLAST lease 2214 ot
© Arabadopsis thaliana © Drosophila melanogaster o Apis mellifera a universal binary for Mac 0S.

X, and improved
Basic BLAST performance on some
platioms
Choose a BLAST program to run 2006-06-07 1205:00
5 More BLAST news...

nucleotide biast | S¢31Ch a nucleotide database using a nucleotide query

Algoritams: blastn, megablast. discontiguous megablast v
rotein blast | SEATCN Protein database using a protein query
protefmblast | ™ aigorinms: blastp, psi-biast, phi-biast Tip ofthe Day

blastx ‘ Search protein database using a translated nucleotide query S

thlastn ‘ Search translated nucleotide database using a protein query Afrequentuse of
nudleotide-nuclaotide BLAST

thiastx | Search translated nucleotide database using a translated nucleotide query isto checkthe specifcty of
olgonucleotides for
hybridzationin PCR. Tha

Specialized BLAST goalis usuallyto make sure

thatthe primers wil give a

Choose a type of specialized search (or database name in parentneses ) unique product from the.
target genome or cONA

o Search trace archives with within species or among species




BLAST Search Basics
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» Programs

« Databases

» Submit a search

« Interpret the results
« BLAST options

» Format options

« Examples

Setting up a BLAST Search
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protein-prorein BILAST

Protei 2 RiD}

p— Identifier or sequence l

| I e

Choose database [r =

DoCDSexch [
vor: (D~ DD

formatting B LAS rlﬂ

Retrieve resuits for a
Translations )

—
<3 NCBI

Nucleotide

Protein

Your request has been successfully submitted and put into the Blast Queue.

Query = gi/6680251 (269 letters)

Putative conserved domains have been detected, click on the image below for detailed results.
1 s 1o 150 a0 o502

—

The request ID is [1146107336-1613-192285995244 BLASTQ1

==
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BLAST Qutput

results of BLAST

BLASTP 2.2.13 [Nov-27-2005]

Reference:
Altschul, Stephen F., Thomas L. Mad

s Alejandro A. Schiffer,

Jinghui zhang, Zzheng zhang, Webb Miller, and David J. Lipman
7 ration of

(1997), "Gapped BLAST and PSI-BLAST: a
protein database search programs”, Nuc.

g

RID: 1146107336-1613-192285535244.BLASTQL

Database: R1l non-redundant GenBank CDS
translations+PDB+SwissProt+PTIR+PRF excluding environmental samples
3,605,113 sequences; 1,238,276,235 total letters

any problems or questions with the results of this search
to the BLAST FAQs
ts

TdDN

Index Tax BLAST Report

o Lineage Report

* Organism Report
+ Taxonomy Report
* Help

Lineage Report

G O R

R R G
[SRER TR A

P om
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New Output View z
2
E
Format E'
H
Show [ Graphical Overview FlLinkout 7 Sequence Retrieval [JNCBI-gi| Alignment ¥ |in | HTML ~ format 2
[ACDS feature
@New View  fmmm—
Masking Character| Lower Case ¥ | Masking Color|Red ¥
Number of:  Descriptions 100  ¥/| Alignments 50 ¥ Graphic overview 100 ¥
Alignment <]
view Pairwise
Limit results
by entrez [AND ¥ All organisms v
query
Graphic Overview z
Z
2
2
8
g
Distribution of 65 Blast Hits on the Query Sequence 8
|NM7001 255 Homo sapiens CDC20 cell division cycle 20 homolog (S. ¢. 5=3172 E=0
Color key for allgnment scores
<40 4050 80-200
1 I
0 300 600 300 1200
New Output View 2
(o]
@
2
E
Transcript & E)
Results can be ript 8
sorted M vnic: B3 ceo = hits
e © separated

sequences producing signifT
(Click headers to sort columns)

Accession Description Total Query 4 E _Max Links
score coverage value | ident
Transcripts
NM 0012351 Homo saniens CDC20 call divisi 2876 95% 0.0 97% [IEED
xM_o4a0] P d 40.1 1% 8.2 100% G0
P g , chr 9

XM 9330] 40.1 1% 8.2 100% [E0
Genomic sequences [show first] \

5. s cf

1% 100%

NI_009 17 Homo sapien:

Functional gene, chr 1

12



Sorting Results

2
o
]
=
2
Resorted by E
Total score H
3
[Sequences producing significant alignments:
(Click headers to sort columns)
. - Max | Total Query E | Max .
Accession Description scare ‘_ score ‘ value | idane  Links
Transcripts
NM_001255.1 Homo sapiens CDC20 cell divisic 2876 2876 95% 0.0 97% [EED
XM _933013.2 PREDICTED: Homo sapiens chrc  40.1 40.1 1% 8.2 100% @O
XM_944935.2 PREDICTED: Homo sapiens chrc  40.1 40.1 1% 8.2 100% O
Genomic sequences [show first]
2 t Homo sapiens chromosome 1 ge 3010 9e-117 100%
NT 032977.8 Homo saplens chromosome 1 ge 3002 95%  Ue-117 100%
NT _023935.17 Homo sapiens chromosome 9 ge 2673 94% 0.0 100%
NW 924484.1 Homo sapiens chromosome 9 g 2645 94% 0.0  100%
NW 921807.1 Homo sapiens chromosome 3 ge 44.1 1% 0.53  100%
\
Functional gene now first
Sorting Hits: by Score 2
o
]
=
2
EX
S

I somo sepiens chromosome L genomic contig, reference assembly

Sort alignments for t!
va: Score E
start position

= subject sequence by:
entity

sct starc position

Features in this parc of subject sequence:
cell div: cycle

Sort by Score:
longest exon
usually first

PEPYRP—

Sorting Hits: by Query Start

hoowm 180N

s flanking this part of subiect sequence:
b av 5° side: myeloproliferative loukemia viras oncogens
bp at 3' side: cell division

Sort by Query start:
Proper exon order

bits (45), Expect =
1/53 (36%), Gaps = O

13



FETEREEErrerrr el
CACGTAGCAAGCTTG-GTGTCA

* ignores gap costs

BLAST )
Search Basics z
[}
z
g
» Programs 3
« Databases
« Submit a search
« Interpret the results —
« BLAST options
» Format options
« Examples
Where do Scores Come From? =
g
2
i
producing significant alignments:
(Click headers to sort columns)
o] T |t e e ks
L;:";:;iz?; Homo sapiens CDC20 cell divisic 2876 2876 95% 0.0 97% [EED
XM _933013.2 PREDICTED: Homo sapiens chrc  40.1 40.1 1% 8.2 100% [Gm]
XM _944935.2 PREDICTED: Homo sapiens chrc  40.1 40.1 1% 8.2 100% [Gm]
Genomic sequences [show first]
NW 921351.1 Homo sapiens chromosome 1 g¢ 428 3010 95% 9e-117 100%
NT. 3002 9 Qe-117 10
NT 2673 94% 0.0
NW b romosome 9 2645 S4% 0.0 100%
NW _921807.1 Homo sapiens chromosome 3 g¢  44.1 44.1 1% 0.53 100%
. . z
Scoring Matrices 2
2
. . . . @
Nucleotide search: identity matrix 8
A T C G
A 1-3-3-3
T -3 1-3 -3
c -3-3 1-3
G -3-3-3 1
CAGGTAGCAAGCTTGCATGTCA
raw score = 19-9% = 10%*

14



Scoring Matrices

Protein search: substitution matrix

 Percent Accepted Mutation (PAM)

e Blocks Substitution Matrix (BLOSUM)

sasinoduIM 1IN

PAM Matrices

« global alignments of closely related proteins

« PAM1 calculated from sequences with no more

than 1% divergence

« Other PAM matrices are extrapolated from PAM1

» Examples: PAM30 and PAM70

sesunooW [N

BLOSUM Matrices

o |ocal alignments

« all matrices based on observed alignments; not

extrapolated

¢ BLOSUM 62 calculated from sequences with no

more than 62% identity

¢ Examples: BLOSUM45, BLOSUM62 and BLOSUM80
* BLOSUM62: very good for detecting weak protein

similarities

e BLOSUMG62 is the default matrix in BLAST

sasinoduIM 1IN
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NCBI Minicourses

L-tyrosine (¥)

oL

BLOSUM62

L-phenylalanine (F)

-3 -2

0 -2

-1 -2-4 7

-3

-3 -1-1-2-2 -3

-1 -4 -3 -2 11

1 -1 -1
-3

2

2 -1 -1 -2 =

Y -2 -2-2-3-2-1-2-3

-3 4

-2 0

-2

x o -1|Positive for more likely substitutionsjt -2 0 0 -2 -1 -1 -1

S T W Y V X

L K MF P

I

A R N D C Q E G H

[Negative for less likely substitutions

NCBI Minicourses

J (leucine or isoleucine) and O (pyrrolysine)

BLOSUM62

6
-3 9

6
1
-3

- - N

-2 -2
c 0 -3

< & Z A

-2 -2 6
-2 8

-1 -3
1-1-3 0 0

0 -2

H -2

-1 -3-2 5

0 -2 -3 -2

-3 -2 -3-3-3-1

M-1-1-2-3-1

0-3 0
-2

0
-3 -3 -1

-2 -3 -3
P -1 -2

F

7

-2

-1 -1 -2

-2 -1 -3

0-1-1-1-1-2-2-1-1-1-1-2-1

-4 -4 -2 -2 -3 -2 -2 -3

-2 -3
-3

-1
-3
-2

-3
0-1-1-1-2-1-1-1-1-1-1-1-1-1-2

A R NDC Q E G H

1-4-3-211

-1

-2 -3

W -3

-2 -2 2

-3 2-1-1-2-1 3-3

-1 -2

-2

Y -2

-3 -1-2-2 -3 -3

0 -2 -1-1-1

I LKMTFUPSTWY VX

NCBI Minicourses

X

p—

)

©

2 =

o ¥ o

5 8 5

o - =

Sl — @

T QO

cl < 3

S o ©»
S22
(2]
5 L2

2 = -

20 5

0w = o

£< ¢

Al < 9

>

i

Q

=1

o

PAM30
PAM70

<35

35-50
50-85
>85

BLOSUMS80
BLOSUM62

BLOSUM 62 BLOSUM 45

BLOSUM 80
PAM 1

PAM 250

PAM 120

> More divergent

Less divergent
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NW 921351.1 Homo sapiens chromosome 1 g¢ 3010

Where do Expect Values Come From? g
H o
]
=
2
5
2
o
H
@
8
3
[Sequences producing significant alignments:
(Click headers to sort columns)
. - Max | Total Query E [|Max .
[E e P e score ~ score ‘ coverage | value |ident Sl
Transcripts
NM_001255.1 Homo sapiens CDC20 cell divisic 2876 2876 95% 0.0 |97% [EED
XM 933013.2 PREDICTED: Homo sapiens chre 40.1  40.1 1% 8.2 [100%
XM 944935.2 PREDICTED: Homo sapiens chre  40.1 40.1 1% 8.2 [100%
Genomic sequences [show first]
9e-117 [100%

Seut17
0.0

0.0

s chromosome 9 g
NW 921807.1 Homo sapiens chromosome 3 g¢ 44.1  44.1 1% 0.53 |100%

Expect Value

E = number of database hits you expect to find by chance, = S

sasunooIW TN

E = Kmne™? or E=mn2%

K = scale for search space

A = scale for scoring system
AS’ = bitscore = (AS - InK)/In2
m = query length

n = database length

E is dependent on m x n (search space)

More info: The Statistics of Sequence Similarity Scores

E is dependent on m x n (search space)

low score

1=
Score = 30.2 bits (15), Expect = 19
Identities = 15/15 (100%), Gaps = 0/15 (0%)
Strand=Plus/Plus
Query 4 GTAGCRAGCTTGCAT 18
FEErrrrerrrrrnd
Sbijct 403473983  GTAGCAAGCTTGCAT 403478%%

high Expect

CAdGTAGCAAGCTTGCATISTCA
L EErrrrreerrr el raw score = 19-9 =

CACGTAGCAAGCTTG-GTGTCA

10

More info: The istics of Seq Similarity S

sesinooIN TEIN
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advanced

-e expect value

-W word size
-v descriptions
-b alignments

Other 7 _ & 10000 W 7 —v 2000 —b 1500

For short queries: increase e and lower W

BLAST )
Search Basics z
2
E
:
é
» Programs 3
« Databases
» Submit a search
« Interpret the results
« BLAST options
» Format options
« Examples
Advanced Options -
g
Options for advanced blasting. Limit to Organism 3
oty DY [ fiter] NOT ma or select roms Mosns
, ” Viruses [ORGN]
Composition- all[l Archaea [ORGN] nl
based @  |Bacteria [ORGN]
statistics chil eukaryota [ORGN]
Viridiplantae [ORGN]
Choose filter SFC{Fungi [ORGN] | |
. Metazoa [ORGN]
Arthropoda [ORGN]
Expect Nucleotid Vertebrata [ORGN]
:  Mammala [ORGN]
Word Size 101 Rodentia [ORGN]
biol rrimates [ORGN]
Matix [BlOSOVE] T
OtherAdvanaia. secion (RG]
—e -Arabldogs\s thaliana [ORGN -
= -v 2000 descriptions
-b 2000 alignments
et [e 10000 -v 2000
PHI pattern |
Other Advanced Options Z
@
z
:
§
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BLASTP —
“...short, nearly exact matches

”

—

Options for advanced blasting

OdUIN TON

Limit by ‘

entrezlouer ‘or select from: ‘AII organisms
entrez query

Compositional .
L No adjustment v
adjustments

Choose filter | [ Low complexityf1 Mask for lookup table only JMask lower case

Expect 20000

Matrix [PAM30 v [Gap Costs | Existence: 9 Extension: 1 v

Search Basics

Programs
Databases

Submit a search

Interpret the results
« BLAST options

» Format options

« Examples

sesunoouIW [N

‘New’ Formatter

Format

Show [ Graphical Overview [7] Linkout [F] Sequence Retrieval [7] NCBI-gi Alianment | in|HTML ' format

Lower Case
‘Alignment

Select red

Limit results
by entrez [ or select fromJAl organisms =
query

Expect value C———
range:

Layout: [Two Windows ] Formatting options on page with results: [None =

Autoformat [Semi-auto ¥

sasinoduIM TN
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BLAST Output: Alignments & Filter

2
(o]
@
-

Number P23367

Etk positives, from score

matrix

Score 219.935 bits (559), Expect = 8.711
Identities = 120/131 (91%), Positives = 12

Query 1 IETVYAAYLPKNTHPFLYLSLEISPQNVDVNVEPTKE
IETVYAAYLPKNTHPFLYLSLEISPQNVDVNVEPTHE
Sbjct 276 IETVYAAYLPKNTHPFLYLSLEISPQNVDVNVHPTKE

ESILE-VQQHIESKLL
HEESILE VQQHIESKLL

Query 60  GSNSSRMYFTQTLLPGLAGPSGEMVK-sttsltssst
GSNSSRMYFTQTLLEGLAGPSGEMVK +T+ +55++ SDEVYAHQMVRTDSREQKLDA

Query 119 FLQPLSKPLSS 129 " .
Foiier e low complexity sequence filtered

sbjct 396 FLQPLSKPLSS 406

> gild66462|gb|ARRIT374.1 human homolog of E. coli mutL gene product, Swiss-Prot]

HEESILERVQQHIESKLL 335
JsDKVYAHQMVRTDSREQKLDA 118

sbjct 336 GSNSSRMYFTQTLLPGLAGPSGEMVKSTTSLTSSSTSGSSDKVYAHQMVRTDSREQKLDA 395

Alignment View Options

—

Format

[CICDS feature

Masking Character| Lower Case ¥ | Masking Color, Grey ¥

Number of: Descriptions| 500 | Alignments|/ 250 v

Alignment ‘ Pairwise E,,‘
view

Pairwise
Format for | Baiar G ..
PSI-BLAST Pairwise with |den_t|t|e_s )
query-anchored with identities
Limit results | query-anchored without identities

by entrez i v
Lery flat query-anchored w!th |de|.
flat query-anchored without ident

Show [EGraphical Overview [ Linkout ] Sequence Retrieval FINCBI-gi Alignment ¥ in | HTML ¥ format

"W I9ON

Alignment View: Flat Query-Anchored
with Identities

[(Getselected sequences ] [Selectall ] [ Deselectall ] [(Tree View ]

Oguery
oo

o e e e e e e e e e e e

W I9DN
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Alignment View: Hit Table

5]

# Fields: query id, subject ids, % identity, %
positives, alignment length, mismatches, gap
opens, g. start, g. end, s. start, s. end, evalue,
bit score

AAARAA AAALAISAA & AN

TEETHE BO2208 1T TETIS023697 190 BT ETe5 EE 2T 2E0
RLIzefINE, 032224, 11, , o §1J4721592915mb LAGQ1627 .11 o 25833 o FL- 84, 318 0 0 22

32 -

sasinoduIM 1IN

BLAST
Search Basics

» Programs

« Databases

 Submit a search

« Interpret the results
« BLAST options

» Format options

« Examples

sesunoouIW [N

Examples

« Protein searches more sensitive than
nucleotide searches

- redundancy of the genetic code

« blastn, megablast best when searching
within same organism

sasinoduIM 1IN
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BLASTN vs BLASTP

BLAST 2 SEQUENCES RESULTS VERSION BLASTP 2.2.14 [Apr-09-2006]

Matrix | BLOSUME2 | gap open:11 | gap extension: |1
x_dropoff: 50 | expect|10.0000| wordsize: 3 Filter [ View option | Standard v
Masking character option | Xforprotein. n for nucleotide v | Masking color option | Black v

[CIShow CDS translation
2 /

BLASTP

1

NOTE:Bitscore and expect value are calculated based on the size of the nr database.

(44%), Gaps = 27/181 (14%)

dON

BLAST is a shortcut . . .

An alignment BLAST cannot make:

1 GAATATATGAAGACCAA( AGTCCTGCTGGCCTGAACCACGCTATTCTTGCTGTTG

e re e el [ N AR N R A e O A A
1 CcC AGTGAAGATCTGGACCACGGTGTACTCGTTGTCG

61 GTTACGGAACCGAGAATGGTAAAGACTACTGGATCATTAAGAACTCCTGGGGAGCCAGTT
[ [ N e R N A N AN R RN N A |
61 GC' AGAAGTACTGGCTCGTCAAGAACAGCTGGGCTGAATCCT

121 ACA TATTTCAGGCTTGCTC AAAAC

P e e e Lo e
121 GGGGAGACCAAGGCTACATCCTTATGTCCCGTGACAACAAC

Reason:

no contiguous exact match of 7 bp.

W ISON

sasInodjuy

An Alignment BLAST Can Make

I9ON

Score = 290 bits (741), Expect = 7e-77

Identities = 147/331 (44%), Positives = 206/331 (61%), Gaps = 8/331 (2%)

Frame = +3

UKVAIFFSLLVVAIS ASISEELGAKF QAFKLEHGKTYLNQAEESKRFNIF TPNVRAIEAH 185
4+t -+ W ++AS E L ++HAFK H K+Y + EE RF IFT+#N 1 H
Sbjct: 2 LRLSVLCATVAVTVAASSQETLRTQUEAFKTTHKKSTQSHMEELLRFKIFTENSLITAKH 61

Quer

Query: 186 NALYEQGKVSYKKGINKFTDMSQEEFKTHLTLSASRKPTLETTSYVKTGVE-—-IPSSVD 356

NL T 4G VTR +T v +B WD
Shjev: 62 NAKTAKGLVSYEL: GSTFLPPANVNDSSLPKVYD 121
Query: 357 VRKEGRVWTGVEDQ SLSEQOLIDCCTD-TSAGCD 533
VRE4G VT VEDQ SLSEQ L+DC + GC+
Sbjer: 122 VRKKGAVTPVEDQ ‘SLSEQLVDCSQSFGHNGCE 181
Query: 534 GGSLDDNFETV-1I FTRVSKYTS IPAEDEDALLEA 710
GG ++D FKY+ +Y 1L E L+
Sbjct: 182 GGLMEDAFKYIE ATDTGTVE IKAGSEVDLKKL 241
Query: 711 VATVGPVSUGHDAS| LAVGYCTENGRDYWIIRNSY 884
VATVGP+SY +DA3 L VGYS + GE ¥W++KNSV
Sbjct: 242 VATVGPISVAIDAS L¥VGIGVKGGRRYWLVENST 301

Query: B85 GASWGEQGYFRLAR-GKNQCGISEDTVYPTI 974
SUGHQGY +4R  NOCGI+  YP +
Sbjet: 302 AESVGDQGYILMSRDNNNQCGTASQASYPLY 332
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BLASTN vs TBLASTX

Anopheles gambiae mitochondrion, complete genome.
ACCESSION NC_002084 Gl:5834911

Homo sapiens mitochondrion, complete genome.
ACCESSION NC_001807 Gl:17981852

blastn tblastx

Homo sapiens
*
1
Homo sapiens

Anopheles gambiae Anopheles gambiae

sasinoduIM 1IN

Hands-On

www.ncbi.nlm.nih.gov/Class/minicourses/quickblast.html

sesunoouIW [N

Position-Specific Score Matrix

Serine/Threonine protein kinases
catalytic loop

f_H
08 e d

I
K- GITHRDIEPENT LLDE--——
DAF-1 9igg e srfpammuro fxlrhomdel- - -
P GIIHRDIRPSNIVVES -
B ATAHRDIKFRNILVRkK----
R AMAHRDYKFRNIMVKn- -~
Qe GVTHRDIKPENTLTNe--—-
B ATRHRDIKEKNI LVKk--—-
R PLTHGDIKPANT LLDG--——
B PIVHRDIKEPNLLVDk--——
N PVIHRDIRENNILLLgpies

sasinoduIM 1IN
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NCBI

Position-Specific Score Matrix

ARNDGCOQEGEHTITLEKMTFTPSTUWZYV
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